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PREFACE

This research was conducted under Project 7719, Air Force Personinel System
Development on Selection, Assignment, Evaluation, Quality Control, Retention,
Promotion, and Utilization; Task 771902, Exploration of Methods for Increasing the
Effectivencss of Personnel Programs,

Appreciation is expressed to Mr, Charles Greenway and the members of his staff in
the Computational Sciences Division for their professional nssistance in computer
programming and accomplishment of the desired analyses.
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COMPARISON OF PERFORMANCE AND CAREER PROGRESSION OF HIGH SCHOOL GRADUATES
AND NON-GRADUATES IN THE AIR FORCLE

L. INTRODUCTION

Prior lo the implementation uf the all-volunteer foree, personnel planners were concerned whether
sufficient numbers of young men and women, of tho high quality needed to meet operational
commitments, woull be attracted to military service. Since the implementation of tise all-volunteer force,
the Air Force has had little, if any, ditficulty In meeting the quotas necessary in fulfilling its manning
requiremen s, 1t may be that becpuse of the overull economie situation and current unemployment rates, a
military career has become u more atteactive occupational choice than In prectous ye -1y, D-ae to this current
favorable seloction rutio, the Alr Foree has changed its procurement paiir » nd implemented more
restrictive enlistment standards. Beginning fa Junuary 1975, a prospective recrui. nus been requited to meet
the tollowing prerequisites' a total of 170 un the four combined aptitude tesl composites of the Armed
Services Vocational Aptitude Battery (ASVAR), 4 minimum of 45 on the General Aptitude Indox, and, if
classified In mental Catogorics 11 or IV on the Armed Furces Quulification Test {AFQT), compledon of
high school. In an cconomic recession, the numbers of prospective recruits meeting these more suringent
onlistiment qualifications muy even excoed planned recruiting neods: however, If' the selection ratio becomes
less favorable in the future, enlistment standards may have to be modifled again to maintain o viable force
level, In changing enlistment standards for less favorable conditions, attontion must ho directed toward a
policy decislon which will brodden vur manpower resourco base; yet, while qualifying a larger number of
applicants for possihle military service, maximize the seloction of potentiully successful recruits und
minimize the acceptance of thowe not likely 1o becomoe productive servicemen,

One factor often considered important in recruitment poliey has been graduation from high school.
The percentage of high school graduates and non-groduates who bave enlisted in the Alr Force has varjed
from year to year. During the mid {960, the percentage of high school graduates was as high as 95 percent
ol the total accemsions. Howover, with the implementation of Project 100,000 in the late 1960, a groater
percentuge of the new mental standards personnel were high school non-graduates; although in the first
yeat's nceessions, over 67 percent of this low mental ability group had completed 12 years of education,
Tuble 1 showa the peycontuge of nonsprior service enlistaes by educational levels for various time periods
from 1956 through 1974,

Provious reseacch has conflrmod that high school geaduation, or years of education completed, has
heen an Important correlate of success in u militury career. The relationship betweon educationul fevel und
aptitude scores has been delineated in a roport by Vitols, Valemine, and Tupes (1967). They found a
positive relutionship between measured aptitude index and educational status with high school
non-graduates achleving lower average aptitude scores than their counterparts with more education. The
usefulness of educational data in classification and ussignment has also received considerable attention
(Brokaw, 1962, 1963, Lecanar, 1964), While the value of including educational dats in classification und
assignment was not universally recommended, some studies reported that high school graduation was
significantly related to technical training success. A high positive relationship betwoen educational level
attained prior to service and service adjustment has beon documented quite extonsively (Flyer, 1959,
Fisher, Ward, Holdroge, & Luwtence, 1960 Gurdon & Bottenberg, 196.; Plag, 1962: Flyer, 1963;
Gunderson, 1963; Plug, Arthur, & Goffinan, 1970; Shoemaker, Drucker. & Kriner, 1974), Einally, rescuren
by Plag and Goffmwn (1966, 1967) has indicated u strong positive rela onship between educational level
and sucoesstul completion of the initial tour.

Results of studies such ax these, coupled with the current, highly favoratle selection ratio, have
provided justificution for the change in Air Foree enlintmient policy to limiting receultment of high school
non-grudustes to only those In Colegories 1 or 1. However, o Navy projoct on administrativo and
disciplinary discharges reported u higher disciptinary loss rate among Category 1 high school nonsgraduates
than among the non-graduntos in the lower categories (Stophan, Carroll, & Brown, [972), Such information
emphasizes the need for a closer evaluation of both high school gradustes and won-graduates so that policy
decisions regarding future enlistiments can be geared to recruit individualy who will most likely become
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successful and productive airmen. In particular, it is believed that additional research, designed to delineate
the advantages and disadvantages of recruiting individuals with lower educational qualifications, is required
to prepare for the eventuality of less favorable selection ratios. Should changes in the economic climate of
the ¢ivil sector vceur and the number of prospective enlistees decrease, then information on the
performance and career progression of individuals with lower educational qualifications would be Invaluable
for planning revised enlistment standards,

To provide a basis for evaluating the ovesall effectiveness of individuals with different educational
buckgrounds, which might be used in establishing selection procodures, this study investigates and compares
the performance and career progression of high school graduates and non-graduates during their Initial
four-year tour in military service. In addition, attention is directed toward determining which of the
non-graduates might be better risks than others.

11, METHOD

A total of 20,705 male non-prior service enlisted accessions, designuted as Project 100,000 personnel,
who enlisted during the period April 1967 through March 1968, comprised the sample population. The
perfornmnce of these accessions was monitored throughout their initial four-year tour from 1967/1968 to
1971/1972. Subjects included all accessions classified by the AFQT as Category I and IV personnel and a
10 percent random sample of all Category 11 and 111 personnel who enlisted during the specific time period.
All dota regarding the progress, performance, and retention of these airmen was obtained from the
historical record flles maintained by the Computational Sciences Division of the Air Force Human
Resources Luboratory, Analysos were not inftiated until data on the final career decision of the sample
population becume avallable in 1972, Maturation of career daia was dependent upon the completion of
four yours of scrvice,

The sample population was divided by educational level for comparative analyses. Those individuals
who completed 12 years or more of education prior to onlistment comprised the high school graduate
group, Those accessions indicating they had completed only 11 years or less of education were designated
us high school nea-graduntes,

Since ability level might be related to differential porformance, the sample was further subdivided, by
mental categories, us established by performance on the AFQT. Table 2 shows the number of individuals in
cuch of the educational/mental category subgroups,

Table 2. Sample Charscteristics

Mentsl AfQY High Schoot High Sshool

Category Parcentiis Range Qraduates Non.Graduates
I 93-99 6,150 45
1] 65-92 3,183 69
m 31-04 3,016 182
v 21--30 7,770 320

Subgroups of Interest wore compured on vardous criterion measures of aucceas in tho Air Force, These
meusures were: graduationfolimination from basic military training, graduation/elimination from technical
training, number of dlsciplinary actions, attainment of skill level, number of unsuitability discharges, and
reentistment declsion,

For each of the comparisons, chi-square unalyses wore used to test for statistical significunce of any
differonces, and where approprate, an overall chl-iquare was partitioned into {ts one degree of frecdom
orthogonal components utilizing Castellian’s method (Cartollisn, 1965), The Type | error rate way
controlled at 001 por comparison.
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1. RESULTS AND DISCUSSION

One of the fist measures of success in military service is the suceessful completion of the six-week
basic military training (BMT) program, The percentage of airmen, either successtully completing BMT or
being eliminated Trom service during BMT, are presented, by educationsl status and mental category, in
Table 3. Comparing the successtul completion rates between high school geaduates and non-graduates, it
wus found that a sigaificantly (X?® = 116,70, df = 1, p< .001) higher percentage of high school graduates
(96.69%) suceessfully completed BMT than did the non-gradunlcs (88.23%). Additionally, among the high
school non-graduntes, it was found that significantly (X* = 11,90, df = 1, p < .,001) fewer non-grsduate

mental Category 1V alrmen (83,13%) completed BMT than did non-graduate menta) Category I11 airmen
(94.084%).

Tuble 3, Performance in Basic Military Training

Classification % Passing % Kliminated Vvalla N
High School Graduates
Totul: 96,69 3.31 20,119
Catogory 1: 98.24 1.76 6,150
Category II: 97.71 229 3183
Cateogry II: 97.05 298 016
Coteogry IV: 95,23 477 7,770
High School Non-Graduates
Total: H4.23 11,77 586
Catogory I 97,78 222 45
Catogory 11! 92.75 7.25 64
Category 11! 94,08 5.92 152
Category IV 83.13 16.87 320

After BMT, approximutely 80 percent of Alr Forco accessions are ussigned to sume form of technical
training, This represents a considerable cost in general, and, in particular, the funds expended on individuals
who do not sugcessfully graduate from thelr techitical training programs is money wasted, Therefore, any
differential performance assoclated with educntional level becomes a matter of concern, The percentagos of
pirmen successfully completing or being eliminated from technical training are presented in Table 4,
Comparing the successtul completion rates for technical truining, it was found, nguin, that significuntly (X?
= 1449, df = 1, p <.,001) higher percentages of high school gruduates (94.58%) completed technical
truining than did the nongraduates (89.54%). Among the non-gruduutes, there were no significant
differences associaled with mental category for technical training graduation,

Table 4. Performance in Technkcal Tralning

Cisssification % Passing % Ktiminated Vatld N
High School Gradustes
Total: 94,58 542 14,384
Category I 96.24 34 4,785
Category 1L 9592 4,08 2,404
Catogory HI: 26,10 384 2,083
Category IV: 9234 7.66 5,142
High School Non-Graduates
Total: 89.54 10.46 328
Category I 91.89 8.11 1
Cutegory 11 90,91 9.09 55
Category Ll R6.54 13.46 104
Category V. 90.70 9,30 129
4
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Another way to assess differential performance between groups in the military is by monitoring their
progression through successively higher skill levels. The Air Foree has a formalized scries of skill levels
which describe the working cepability of an airman, These are compuarable across differing jobs and cach
succeeding level encompasses both greater specific ability and general responsibility. For this study, the skill
levels of interest wero: Skill Level 1, unskilled; Skiil Level 3, apprentice; Skill Love) 5, journeymaun; and
Skill Level 7, supervisor. Tho first skill level comparison was made after the completion of the initial yoar of
service and succeeding comparisons were made at one-year intervals, with the lust comparison involving the
skill level obtained or held at the completion of the airman’s initia! four yeurs of service. The skill level
comparisons were fnade on the following dichotomies: For the first year, Skill Level 1 versus all advanced
skill levels; for the second and third yoars, Skill Level 1 and 3 versus S and 7; und for the fourth yoar, Skill
Levels 1, 3, and 5 versus 7. These breakpoints were chosen because they appeared {o represent, respectively,
atypical lag. normal progression, and atypical advancement,

The percentages of high school graduate und non-graduate airmen still at the lower skill levels for each
yeur are shown in Table 5. (Percentages by education status and mental categories at the varlous skill ievels
for cach yoar are presented in Tubles Al through A4 in Appendix A)) For the first three compurisons,
between graduates and non-graduates, significantly (X* = 11.15; 105.61; 58.17, df = 1, p <.001,
respectively) larger percentages of high school non-graduates were still at the lower skill levels, There wus no
significant difference for the fourth comparison although the observed difference was in the same direction
as in the previous comparisons. Among the high school non-graduntes, only in the second year was any
significant (X? = 10,57, df = 1, p <.001) difference found ussociated with mental categories (Tables Al
through A4). In this instance, o higher percentage of mentn) Category IV and U1 non-graduute airmen were
still at lower skill levels than mental Category 11 non-graduate airmen. Aside from that speclfie vose, no
differences among high school non-graduate airmen were found,

Table 5. Percentage at Lower SKill Levels by Yeur of Service

Yeoar 2 Yaar 3 Year 4

Year 1 (3Kit Levals (Skill Laveis Sk Leveis
Classification {BKII Lovel 1} tord) 1or3) 1,3, 0r9)

High School

Graduatey 19.60 17.33 6.15 97.99

High School

NonGreduaten 25.38 3545 15,35 98,74

Nota, — Lower skill level: For year 1, includes personnel not progressing beyond [-level; for years 2 and 3, those
not progressing beyond or 3-devel: for year 4, those not progressing beyond 1. 3 ar S.level,

Anytime an alrmun tails to complete s obligated tour, he represents o dollae and resourgo loss which
might have been proventod. Disciplinary uctions olien lead to premature separation und are, In themselves,
an wdditional burden In terma of money and time, Therofore, the percentages vl high school gruduate and
not-graduate airmen completing thelr tour without being involved In any disciplinary nction is a matter of
concern. Those percontuges are shown in Table 6, It way found that a significantly (X? = 4048, df= 1, p<
001) higher percentugo of high school praduates completed their tour without any disciptinary action than
did high school non-graduates, No differences were found among the non-graduate airmen,
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Tuble 6. Percentage of Sample Population
Receiving Disciplinary Actions

Nuinber of
Disclplinary Actions

’ Clatsitication Nons 1 or More Valld N i
High School Graduates |
Total: 05.70 430 20,119 |
Category I 97.01 299 6,150 !
Category 1l: 97.02 2.98 3,183 I

Category I11: 9598 4,02 3,016
Category 1V: 94,00 6.00 7,970 ;
High School Non-Graduates !
Total: 90,10 9.90 586 !
Category I: 88.88 11.12 45 !
Catepory Il 91.30 8.40 69 ;

Category 111t 94,07 593 152
Category IV: 88.12 11,88 320 .

A direct indication of premature loss is an unsultability discherge. The percentages of high school
graduate and non-graduate alrmon recelving a premature discharge because of unsuitability are shown in
Table 7. A significantly (X* = 211,55, df = 1, p <.001) higher percentage of non-graduate airmen received
unsultabllity discharges than did high school graduates. Among the non-graduate airmen, no difforen ces
were {ound associated with mental categories,

Table 7. Unsuitability Discharges

% Recelving % Retainod X

Unaultabliity for 4 Yeans .
Classification Disgharpe of Initial Tour Valld N

High School Gtaduates ;

Total: 845 91.55 18,953 :

Category 1: 4.87 95.13 5,789 :

Category il: 572 94,26 2,978 '

Category 111 796 92.04 2,752 .
Category IV: 12.11 87.29 7,074

High School Non-Graduates

Total: 21735 72.65 50}
Category I: 2093 719.07 43
Category II: 22.03 7797 59
Catogory 11! 2188 78.12 128
Cutegory IV 32,10 6790 27

A ndl indicator of success in a nilitary career is u fuvorable carcer decision at the end of the initial !
lour. The percentayes of high school graduate and non-graduate yirmen, eligible to reenlist, who did reenlist '
were compared. These percontages are presented in Table 8, Again, a significant difference (X? =6.58, df =
1, p < .001) was found between the high school graduate and non-graduate alrmen, However, in this
instance, a greater percentage of non-graduate airmen (29.86%) roanlisted, than did praduate airmen
(23.92%). No differences were found among the mental category subgroups,
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Tuble 8. Reenlistinent Status

Classification % Separated % Ruenlisted Valid N

High School Graduates

Total: 76.08 2392 17,022
Category I 75.83 24.17 5,507
Category 111 78.20 21.80 2,807
Category HI: 78.72 21,28 2,533
Category IV: 74,25 25,15 6,175
High School Non-Graduates
Total: 70.14 29.86 365
Category It 64,71 35,29 34
Category II: 65.22 3478 46
Category I1I: 67.33 24,67 101
Category IV: 73.91 26.09 184

1V, SUMMARY OF RESULTS

On all measures except the last, involving reenlistment decision, the high school graduate alrmen
performed significantly better than did their high school non-graduate counterparts, [igher percentages of
high school graduates successfully complete: basic military and technicul training, advanced to higher skill
levels quicker, encourtzred loss disciplinary problems, and a smaller percontage received an unsuitability
discharge. It seems consistently cleer, from the data, that high school graduates become more productive
enlisted parsonnel than do high school non-graduates.

Comparisons among the high school non-graduates, by mental category, revealed only two instances
where ability, as measured by the AFQT, was related to differential performance. In these instances, it was
found that mentar Category 1V noni-graduate airmen were eliminated from basic military tralning at a higher
rate thun other non-graduate nirmen and meutal Category I1 and IV non-graduate afrmen did not, at the
end of their second year of service, advance us quickly to higher skill levels as did the other non-graduate
airmen. Aside from these specific exceptions, no differences in performance related to mental category
were found among the non-graduate airmen. However, current enlistment standards do make a disiinction
among those non-graduate airmen categorized as either Group 1 or 11 and those categorized as either Group
11 or 1V, At present, only the non-graduate Group 1 and 11 applicants are eligible for enlistment. 1t would
not seem that the data from this study would strongly suppart this particular cut-off point for high school
nongraduate airmen since on the majority of measures, there were no differences between the performance
of the different mental category subgroups of non-graduate alrmen.

impart of Current Enlistment Standards

Current Air Force enlistment stundards would not permit the eulistment of 5,537 airmen included in
the sample used in this study, To allow an appruisal of the overall effectiveness of the new Air Force
recruiting policy, the percentages of correct identification of unsuccesstul personnel (i.e., hit rate) and the
percentages of incorrect labeling of successful personnel as potential failures (i.e., false positive rate) are
presented for several criterds in Table 9. Also, for comparative purpoues, similar percentages are shown as if
screening were accomplished dependent only upon the completion of high school and from a combination
of current enlistment standards plus an unequivoceal high school completion requirement,




' Table 9. Impact of Differing Enlistment Standards

Parcent ideniitied in Critarion Category

Technical Disgiplinary Unsuitabllity
Entistment Standard BMT Tralning Aations Discharge
t

Current Enlistment Standards }

% Fallures correctly identified 40.90 38.37 41,12 39.25 !

% Successes incorrectly identified 26,24 23.36 26.20 2490 .
High School Graduation Only

% Failures correctly identified 9.39 4,18 6.52 8,02

% Successes incorrectly identified 2.59 2.9 2.66 2.09
Current Enlistment Standards plus

High School Graduation

% Failures correctly identified 41.51 39.40 41.12 40.54

Y% Successes incorrectly identified 26.73 24,05 26.42 25.13

Note, — Curront cnlistinent standards: Four aptitude indexes (Meclianical, General, Administtative, and Elec:
tronics) must cqual a total of 170 or higher; General Aptitude Index must equal 45 or ldgher: if individual i classified
In AFQT Cutegory 111 or TV, must be high school graduate.

The current enlistment standards generated an impressive hit rate of approximately 40 percent;
howover, this was also coupled with a false positive rate of approximately 25 percent. This would mean that
for every three potentially unsuccessful candidutes screened out from service, two potentially successful
applicants would also have been excluded from enlisting, Only under conditions providing a very favorable
selection ratio could a false positive rate this high be tolerated. In comparison, screening only on high
school graduation provided the smallest hit and false positive rates while the addition of the unequivocal
high school graduation requirement to the current enlistment standards produced a slight rise in hit rate and
even snuller rise in false positive rate over the rate gencrated by the current ¢nlistment standards alone,

V. CONCLUSION

The results of this study indicated significant and conalstont differences in measures of military
service performance between high school graduate and high school non-graduate airimen. The high school
nongraduate alrmen did not perform up to the standards of thelr high school graduate counterparts In
elther baric military training, technical training, or on-the-job performance as measured by attainment of
advanced skill levols. Additionally, they uccrued a higher percentage of disciplinary actions and
unsuitability discharges. It would appear then, that the data from this study, as in previous work, reflect the
importance of high school graduation for success in a military career.

However, it does not scem likely that this relationship, between high school graduation and military
performance, can be totally explained by postulating a lower level of mental ability for the non-graduate
airmen. Comparisons among the mental catogory sub-groups of non-graduate airmen revealed, with only '
two cxceptions, no differences in performance related to differences in mental ability, Therefore, factors
J other than measured mental ability musi account for some of the observed differences in performance, The '
data from this study do not allow the delineation of these other influences, but it is possible to speculate
that motivational and social factors could play a large part in accounting for some of these differences in
‘ performance. Future research might be directed ai identifylng and quantifying these additional aspocts as
! they relate to success in a military career.

L
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The current enlistment standards, when applied a posteriori to this sumple, generated impressively
high hit rates, but also generafed high false positive rates. If conditions in the civilian sector change and
elfectively alter the present sclection ratio, it might be possible, or necessary, to ugain change the
enlistment “requirements. If the sclection ratio becomes more fuvorable, 3 high school graduation
requirement for all mental category groups might be considered. When this restriction was applied In
conjunction with current enlistment standards, a small rise in hit rote was generated (coupled with an even
stmaller rise in fulso positive rate). This additional restriction alone would not make a dramatic impact, but
considering the lack of differontial performance found associated with moental categories among
non-graduate airmen, it would appear that this would be a logical step, Additional resenrch would be useful
in specifying what further restrictions would function in the most appropriate munncr, However, if
conditions change so us to produce a less favorable selection ratio and the Air Force can no longer tolerate
the high false positive rate generated by the current enlistment standards, then enlistment requirements will
have to be lowered in order to fulfill manning needs. The results from this study do not lead to uny clear
clecision concerning which high school non-graduates would be the most potentially successful subgroup of
non-graduate applicants, but what fow differences did surface appoar to indicate that mental Category 1, 11,
and 111 nonsgraduates would be a slightly better choice than mental Category 1V non-graduates. Again,
additional resoarch is needed to delincuto what other factors, besides mental ability, influence the course of
a high school non-graduate’s service career.

In summary, high school graduates constituted a more successful military group than did high school
nongraduates, and among the non-graduates, in terms of mental ubility subgroups, there were almost no
differences in performance.
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APPENDIX A: SKILL LEVEL COMPARISONS
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Table Al. Skill Levels Year 1

Classification Lavel 1 Leveis 3,9,7 Valid N
High School Graduates
Total: 19.60 80.40 19,702
Category 1: 25.32 74,68 5927
Category 11: 20.71 79,29 3,148
Category 1I1: 14,76 85,24 2,946
Category |V: 16,59 8341 7,641
High School Non-Genduates
Total: 25.35 74.65 568
Catogory 1: 29,54 70.46 44
Category 11 16.17 B3.R3 68
Catoogry I11: 22.51 77.49 151
Category IV: 28.19 71.81 308

Table A2, Skill Levels Year 2

Clamsitication Levels Y and 3 Loveis 8 and 7 Valld N
High School Graduates
Total: 17.33 82.67 18,842
Category 1. 14,20 85.80 5119
Catogory II: 15,31 84.69 3,056
Category N1: 15.70 84,30 2,865
Category IV: 21.34 78.66 7,182
High School Non-Graduates
Total: 3545 64.55 488
Category I: 30,23 69.77 43
Category 11 19.67 80.33 61
Category 11 34,07 65.93 135
Category IV: 40,96 59.04 249
16
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Tuble A3, Skill Levels Year 3

—

Clastitioation Lavels f and 3 Lovels 3 and 7 Vald N
High School Graduates :
Total: 615 93.85 18,264 [
Category 1: 546 94,54 5676
Category 11 451 95.49 2,987 .
Category 1L 594 94.06 2,759 ;
Category 1V 7.51 9249 6,842 :
High School Non-Graduates i
Total: 15,35 84.65 430 '|
Category I: 10.25 89.75 39 ;
Catogory II: 9.09 9091 55 ;
Category IlI: 12.71 87.29 118 |
Category IV: 19.26 80,74 218 i
|
!
Table A4, Skil Lawhs Year 4 |
Levels 1, J
Clawitisation 2 a8 Level 7 vaNd N ;
High School Graduates I
Total: 97.9%9 2.01 17,693 '
Catogory 1! 96.52 3.48 5,550 l
Category 11: 97.69 231 2,908 5
Category Il 98.45 1.58 2,660
Category IV: 99.16 84 6,578 |
High School Non-Graduates ‘
Total: 98.74 1.26 396
Category I: 9487 5.13 k[
Category II: 96.15 ER.1 52
Category I 100.00 00 110 !
Cateogry LV: 99.48 52 198 ‘
|
J
[
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